Objective To study the symptomatology, clinical fi ndings and the effects of blast injury on middle and inner ear in survivors of bomb blast.
Introduction
The fi rst instances of hearing loss associated with the blast trauma occurred with the fi rst use of gunpowder. First recorded blast trauma was in 1591 when hearing loss was noted in cannoners following battle [1] and fi rst reported case of deafness due to blast trauma occurred over 150 yrs ago [2] . Injuries due to blast may be primary, secondary, or tertiary [3] . Primary blast injuries are those due to the blast wave alone. Secondary injuries result from fl ying debris and fragments energized by the blast or falling masonry or other objects consequent upon blast damage. Tertiary injuries are due to bodily displacement of the individual by the blast wave. Thus primary injuries are considered to be unique to the blast and occur due to positive and negative pressure waves.
Primary blast injuries occur predominantly in or near the air containing organs of the body, the ears, the GIT, the lungs. The ears are the most sensitive organs of the body to the effects of the blast. It is assumed that if the blast had been suffi cient to cause damage to any other part of the body it will also have affected ears unless they have been specifi cally protected.
While reviewing literature concerned with hearing loss associated with noise there has been tendency in most papers to group acoustic trauma into one category regardless of etiology but, there is a need to separate blast induced deafness from noise induced deafness. In 1953, IV Congress of the International Audiological Society accepted a classifi cation proposed by Ruedi & Furrer (1947) [2]. According to this blast trauma is associated with single exposure to an explosion where stimulation duration is greater than 1.5 m./sec and where middle ear damage is not uncommon, while noise induced deafness occurs as a result of long term exposure to elevated sound intensities.
On 25th Aug., Monday afternoon, city of Mumbai, India suffered from cruel act of terrorism when two bomb explosions occurred (Gateway of India and Mumbadevi) killing 35 people and injuring 52.
This study was carried out on survivors of the bomb blast admitted to the hospital (n=52) for the injuries pertaining to head and neck and other parts of the body.
Up to the time of presentation of this paper 52 patients were examined and followed up for the period of 6 weeks. It is hoped that eventually other victims of the explosion will be contacted for review and all patients will be followed up for the period of 6 mths to 1 year to draw defi nite conclusion of the long term effect of blast injury on middle and inner ear. This is a preliminary presentation of the data of patients of the blast injury and any conclusion in this paper must be regarded as being provisional.
Materials and methods
52 surviving individuals of the bomb blast admitted to the J.J. Hospital for various causes were screened out (n=52). This includes 48 males and 4 females. All patients were examined within 24 hrs of the blast injury. A bomb blast -Ear questionnaire (Annexure 1) was used to examine all the patients.
Approximate distance of the victim from the blast site was noted and efforts were made to identify the head position of the victim at the time of the blast.
Detailed history was taken. Nature of hearing loss and improvement over period of time was noted. Specifi c history of noise exposure prior to blast injury was inquired. Character of the tinnitus was noted and complaints of giddiness were noted down. Severity of the symptoms was evaluated on a four point rating scale (None, Mild, Moderate, Severe). All patients underwent thorough ENT examination. Otomicroscopic examination was carried out. Those with tympanic membrane perforation underwent otoendoscopic examination to obtain digital photographs of tympanic membrane.
Out of 52 patients 39 patients had pure tone audiograms done within 24 hours of the blast injury. In 3 patients audiogram was delayed up to 48 hours due to management of the other injuries. In 10 cases audiogram was not possible due to various reasons such as unconsciousness, burns, nonambulatory patient.
All audiograms were done on audiometer calibrated to ISO standard. BERA was not done immediately as it was not available in the institute. It was done subsequently in patients with sensorineural hearing loss.
Results and analysis
Age group of the study varied from 15-75 years with mean 33.72 years in males. In females, age group varied from13-33 years with mean 21.25 years.
Approximate distance from blast site ranged from 2 feet to 50 feet with average of 17.03 feet. Out of 52 patients, 17 patients were located at a distance of less than 10 feet from the blast site, 28 patients were located at a distance between 10-20 feet from the blast site and 7 patients were located at a distance of more than 20 feet from the blast site. There was no difference between the severity of symptoms (deafness, vertigo and tinnitus) presented by the patients located at different distances [0] [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] >20Feet} from blast site (p>0.05, Kruskall-Wallis test). [Fig. 2] .
Similarly, there was no signifi cant correlation between the distance from blast site and the incidence and number of perforations of tympanic membrane [Spearman'Corelation (2-Tailed), r=0.184)]. [ Fig. 4] Out of 52 patients, 47 patients (90.38%) were symptomatic for ear pathology, 5 cases were asymptomatic (9.61%). Hearing loss was the complaint in 39 patients (75%). In three (5.76%) it was severe with diffi culty in conversation while in 36 (69.23%) it was mild to moderate in variety. Tinnitus was present in 20 (38.46%) cases with up to 90 % of the patients complaining of tinnitus immediately following blast injury. The character of the tinnitus varied from person to person, 40 % reported ringing variety while 60 % of the cases reported whistling tinnitus. Nine (17.3%) cases 
